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DETAILED ACTION 
Status of the claims 

Applicant's amendment as filed on 09/23/2008 has been entered. The amendment 
cancelled claims 32 and 49 and amended claim 31. Currently claims 21-31 and 33-48 
are pending in this application. Claims 23-27, 29-30, 37-39 are withdrawn. 

Claim Rejections - 35 USC §112 

1 . The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

2. Claim 48 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. Claim 48 depends on a cancelled claim 32. 

Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 21 , 22, and 28 are rejected under 35 U.S.C. 1 02(b) as being anticipated 
by Burns (PG Pub 20030145894). 

3. Regarding claims 21 and 22, Burns (Fig. 5-9) discloses a device comprising first 
and second inlet passages 9, 10 for respective immiscible fluids, the first and second 
inlet passages merging into a third passage 1 1 along which, in use, the two fluids flow 
under parallel laminar flow conditions (lines 9 & 10 are parallel in Fig. 9), the third 
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passage 1 1 being formed with a discontinuity 1 , in use, causing the two fluids to form 
into a flow of alternate segments. 

4. Regarding claim 28, Burns (page 1 , para 1 2) discloses a segmented flow device 
comprising pathways made of fluoropolymer to avoid sticking. 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

3. Claims 40, 41 , and 48 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Burns (PG Pub 20030145894) in view of Kopf-Sill et al. (US Patent 
5957579). 

4. Burns (Fig. 5-9) discloses a device comprising first and second inlet passages 9, 
10 for respective immiscible fluids, the first and second inlet passages merging into a 
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third passage 1 1 along which, in use, the two fluids flow under parallel laminar flow 
conditions, the third passage 1 1 being formed with a discontinuity 1 , in use, causing the 
two fluids to form into a flow of alternate segments. Burns (page 1 , para 12) teaches a 
segmented flow device comprising pathways made of fluoropolymer to avoid sticking. 
Burns fails to disclose two substrates disposed face-to-face. Kopf-Sill et al. (Fig. 4) 
teaches a segmented flow device comprising of flow channels made by two substrates 
disposed faced to face and surface of one substrate profiled to define conduits. It would 
have been obvious to a person having ordinary skill in the art at the time of the invention 
to have provided the flow device disclosed by Burns, with two substrates as taught by 
Kopf-Sill et al. as a convenient method of defining conduits in substrates. 

5. Claims 31, and 33-35 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Burns (PG Pub 20030145894) in view of Kopf-Sill et al. (US Patent 5957579) 
further in view of Ekstrom et al. (US Patent 5376252). 

6. Regarding claims 31 , 33, and 34, Burns (Fig. 5-9) discloses a method of 
producing segmented flow using a device comprising a first conduit 1 1 provided with a 
discontinuity 1 where it splits into two parallel inlet passages 9, 10 which provide 
immiscible fluid to merge at the intersection and cause segmented flow downstream of 
the discontinuity. Burns fails to disclose two substrates disposed face-to-face. Kopf-Sill 
et al. (Fig. 4) teaches a segmented flow device comprising of flow channels made by 
two substrates disposed faced to face and surface of one substrate profiled to define 
conduits. It would have been obvious to a person having ordinary skill in the art at the 
time of the invention to have provided the flow device disclosed by Burns, with two 
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substrates as taught by Kopf-Sill et al. as a convenient method of defining conduits in 
substrates. Burns or Kopf-Sill et al. fail to disclose substrates encased in casement 
layers. Ekstrom et al. (Fig. 9) teaches two layers of substrates 21 , 23 having fluid 
passages defined in between and encased by casement layers 24, 25. It would have 
been obvious to a person having ordinary skill in the art at the time of the invention to 
have provided the flow device disclosed by Burns as modified, with encasement layers 
as taught by Ekstrom et al. in order to provide an outer protection for the substrate 
layers and keep them together. 

7. Regarding claim 35, Burns (page 1 , para 1 2) discloses a segmented flow device 
comprising pathways made of fluoropolymer to avoid sticking. 

8. Claims 36 is rejected under 35 U.S.C. 103(a) as being unpatentable over Burns 
(PG Pub 20030145894) in view of Kopf-Sill et al. (US Patent 5957579) and Ekstrom et 
al. (US Patent 5376252) alone or further in view of Takehiko et al. (JP2002277478). 

9. Burns fails to discuss different flow rates but the difference in size of slugs in Fig. 
8 would result inherently from different flow rates. Takehiko et al. (Fig. 1 ) teaches a 
device for producing segmented fluid flow, comprising inlet passages 20A, 20B merging 
into a third passage 30 causing segmented flow. Takehiko et al. teaches different sized 
alternate segments in figures 2 and 4, which inherently imply different flow rates of the 
two fluids. It would have been obvious to a person having ordinary skill in the art at the 
time of the invention to have provided the flow device disclosed by Burns with different 
flow rates in each inlet passage as taught by Takehiko et al. in applications requiring 
different sized segments. 
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10. Claim 42 is rejected under 35 U.S.C. 103(a) as being unpatentable over Burns 
(US PG Pub US 20030145894) in view of Kopf-Sill et al. (US Patent 5957579) further in 
view of Kennedy (US Patent 6509085). 

1 1 . Burns or Kopf-Sill et al. fail to disclose outer members holding the substrates. 
Kennedy (Fig. 2C) teaches a microfluidic device with outer clamps 220, 225 holding two 
substrates 5, 35 together. It would have been obvious to a person having ordinary skill 
in the art at the time of the invention to have provided the flow device disclosed by 
Burns as modified, with clamping means as taught by Kennedy in order to secure 
together the two substrates. 

12. Claims 43 and 47 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Burns (US PG Pub US 20030145894) in view of Kopf-Sill et al. (US Patent 
5957579)and Kennedy (US Patent 6509085) further in view of Ekstrom et al. (US 
Patent 5376252). 

13. Regarding claim 43, Burns or Kopf-Sill et al. fail to disclose substrates encased in 
casement layers. Ekstrom et al. (Fig. 9) teaches two layers of substrates 21 , 23 having 
fluid passages defined in between and encased by casement layers 24, 25. It would 
have been obvious to a person having ordinary skill in the art at the time of the invention 
to have provided the flow device disclosed by Burns as modified, with encasement 
layers as taught by Ekstrom et al. in order to provide an outer protection for the 
substrate layers and keep them together. 

14. Regarding claim 47, Ekstrom et al. (Fig. 9) teaches access openings 26 in the 
casement layer for fluid access to the passages formed in the substrates. 
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15. Claim 44 is rejected under 35 U.S.C. 103(a) as being unpatentable over Burns 
(US PG Pub US 20030145894) in view of Kopf-Sill et al. (US Patent 5957579)and 
Kennedy (US Patent 6509085) and Ekstrom et al. (US Patent 5376252) further in view 
of Mets et al. (US Patent 3537889). 

16. Burns fails to disclose substrates disposed in a cavity formed by casement 
layers. Mets et al. (Fig. 2) teaches substrates 14, 15 disposed in cavities 11, 12 formed 
between casement layers 10, 13. It would have been obvious to a person having 
ordinary skill in the art at the time of the invention to have provided the flow device 
disclosed by Burns as modified, with cavities in encasement layers as taught by Mets et 
al. in order to provide a convenient location for placement of substrates. 

17. Claim 46 is rejected under 35 U.S.C. 103(a) as being unpatentable over Burns 
(US PG Pub US 20030145894) in view of Kopf-Sill et al. (US Patent 5957579), Kennedy 
(US Patent 6509085), Ekstrom et al. (US Patent 5376252) further in view of Tomita et 
al. (US Pg Pub 20020040754). 

18. Burns fails to disclose interlocking features. Tomita et al. (Fig. 1, 3) teaches 
aligning pins 233, 534, 535 for aligning and locking-in-place substrates between base 
layer and clamps. It would have been obvious to a person having ordinary skill in the art 
at the time of the invention to have provided the flow device disclosed by Burns as 
modified, with aligning pins as taught by Tomita et al. in order to provide alignment of 
the substrates and prevent relative movement. 
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Allowable Subject Matter 

19. Claim 45 is objected to as being dependent upon a rejected base claim, but 
would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. The prior art fails to disclose substrates 
disposed within a cavity formed by the casement layers such that the depth of the cavity 
is less than the combined thickness of the two substrates. 

Response to Arguments 

20. Applicant's arguments with respect to the claims have been considered but are 
moot in view of the new ground(s) of rejection. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to ATIF H. CHAUDRY whose telephone number is 
(571)270-3768. The examiner can normally be reached on Mon-Fri Alternate Friday off 
9-5 EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Gregory Huson can be reached on (571)272-4887. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Atif H Chaudry/ /Stephen M. Hepperle/ 

Examiner, Art Unit 3753 Primary Examiner, Art Unit 3753 

12/22/2008 



